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INTRODUCTION

This document is a description of the Third Trial

using the C.A.L. System, it follows the same

format as the description of the Second Trial.

The main objective of the Trial was to compare

the performance of students taught by a teacher

using the C.A.L. System with that of students

taught by the same teacher without the C.A.L.

System.
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TRI I 1 : 'rum!,

DURATIWi

The followi schools took

School

Dury Fails School

Harrow Lodge

Maylands School

The Campion School

The Chafford School

'Royal Liberty School

Frances Bardsley School

Teflc I ijr time was five d

'kly interva

-lads varied

school to tichoel and was between

d 70 minute. In 'ddi

a homework each wi:.ch las

minutes.

Testing t me for the pro and post course

tests is 6 mintites ch.

The lo

65

irc was

The minimum totr.; course length is 7 weeks

but in some schools the course lasted

longer be ause half term holidays,

weddings and other happy occasions

interceded.

royal

Class Description

Secondary (Girls)

Secondary (Mixed)

Secondary (Boys)

Secondary (Girls)

Grammar (Boys)

Secondary (Mixed)

Grammar (Boys)

Grammar (Girls)
Non Cal Class

Sec ndary (Girls)
Cal Class

Cla s Size
CAL NON-CA

17 21

29 30

28 29

31 27

29 33

33

20

25

222 218

The class sizez lisced above are the student numbers on the class

reg'ster and record the maximum number of students present in each

class for ,each lesson durinl the trial. lbe number of students present

the pre and post tests, and therefore available for statistical

treatment is less than that listed above and is as follows:
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iFrances Bardsley School
_ _ _ _ . _ _ _ _ _ . . , . _ . . . , _ . _ . . _

Totals

School

Dory FalL.; School

Harrow Ledge School.

Maylands School

The Ciaripion School

The Chafford School

Royal Liberty School

Numbor of students
pro and post 1e5AS

. _ _

CA) Class
.

NON oCAL ClaNs

comploting

13

25

27

27

25

21

30

19 2

16

23

25

26

32

27

20

23

2

A furtbor saalpling of the above sample was made by pairing students

from the CAL class with equivalent students from the non-CAL class,

the matching being based upon AGE

SEX

PRETEST 7 SCORE

SAME CLASS TEACHEq

This produced a matched pairs sample from the schoo1,9 as follows:

School

Dury Falls School

Harrow Lodge School

Maylands School

The Campion School

The Chafford School

Royal Liberty School

Frances Bardsley School

Totals

Number of matched students
_

CAL Class NON CAL Class

5

16

16

13

24

16

12

115

5

i6

13

24

16

12

115



msubdiviioi of the )1irod st4 (1?Ilp1C according

:-Aox is as follows:-

CAL GROUP 77

NON CAL GROUP 86

TOTALS 163 1

Ttu suhdivsIon of the matched pairs sample ac ording to sex

is as follow

CAL GROUP

NON CAL GROUP

TOTALS

GIRLS . BOYS

81

162

The apparently greater loss of girls than boys in the student

pairing process.is due mainly to the original pairing of classes

taught by each teacher. In three cases girls classes at opposite

ends of the ability spectrum were matched so that the number of

overlapping students was small.
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Ono of the original obj cc tives 01 the rch r. roj ect itateci Hint

0:AM WOUld .50In Rind of .omporisen àto Leori what aro

descrihed am traditional toaching methods and tie metho

CAL system. It seems ch a omprtrion ol.wn cep_ along

two paths; ono le a tiescriplicit of {he differences

procedures of the m thuds the other t- Vie difforencos

iieSe me-- ds. This note

the effe. of the two methods.

COMPARING TEST RESULTS

nmefd primarily wit

Theoretically, the idea of testing the effectiveness of two diffurent

teaching methods regarding student ination pirforniance seems a

relatively simple matter. All we need to do pretest two

matched groups of students in the subject matter to be taught

one group by one of the two metlods to be comred and the other group

by the thod, post test the students and compare the results.

In practice, two 1 difficulties present thems Ives:

that the two groups of students are matched for

those characteristics which are likely to be relevat in

affecting any changes in behaviour produced by the teaching,

methods under test.

ensuring that the terminal behaviours of the two teaching

methods are similar enough to be coavp, =ed by the same tests.

h regard to matching students o _

Trials I and 2

suggests that the foLlowing characteristics may have important effects

on student irform1m-nce when using th

SEX

TEACHER

SCHOOL

PRE-KNOWLEDGE OF SUBJECT MATTER

It seems likely that different teaching methods produce different

terminal behaviours in the studen* subjected t.o them. This



inevitable hut. it can ho mini t ic expended to assure

that termin ohjecLivea for each stage th teaching procedu

tire the Milne for each of the teaching methods.

The proced,lre we d is as follows;

1. hie did not try to define "traditional" teaCtflflçJ methods too closely

but accepted any method as "traditiona " if it took place

i side the cla s oom with the teacher as the primary source

of infonnation. Thus for each stage of the teaching strategy

adopted the teacher was the sole arbiter of the tea°

intensi y, teaching level and success. The class moved

to the next topic when the teacher MYU ht they were ready

for it.

A teacher is selected who is capable of teaching to a set of

objectives using the traditional methods and the CAL individual

9

learning method.
approximately
Twcymatched classes of studet -cted; one class to be

taught by the traditional method, the other by the CAL learning
Theteacher decides which of his two classes will be taught

method, by the CAL method.

The tacher is asked to read through all the CALTS

three ability levels with the class to be taught Dy.

"traditional" methods in mind.

5. The teacher selects for the class a serieS of work

from the three courses available to cover the content of dhe

courses. These can be at any level the teacher thinks is

suitable and should Da enough for five weeks work.

For each of the CAWS selected by the teacher for his el_

he receives a list of CALT objectives.

The teacher teaches his class by whatever method he thinks

suitable for each of the objectives, handing out the CALT

post tests the students as tests if he thinks it desirable..

The other class is taught using the CAL system w th the same

teacher in charge.

9. Before the course starts each student is pre-tested with

tests 7 and 9, and post tested five wee-- later at the end

f the course using the same teSts.

tl e

In a pilot study we ran of the above procedure the main difficulty

encountered by the two teachers concerned was the course so

that the syllabus las completed. We overcame this problem in Trial 3

'by starting each teacher on the CAL class first so that tie equivalent

non-CAL class was taught later in the week.

Each class was pest tested one week af

le-Actrin_

completion of the f and



A full description of _he teachinu and I ciarli J ng activ I. es occurrinu in

typical CAL class is provided in our booklet entitled "CAL in the Cltisroom 1973

lhe teaching methods nsd on the non-CAL claties va ied f'om ,lacher

and ranged I Ton the more traditionaJ Icc ture/dmi:wtrat 01) by the teacher

(-41)1)1'0rd), to Lho StAiclon0-; condue Lin() their _mu experim It'oopf:;_

in fact any method which the teacher felt at ease with vas used with the

non-CAL class. This means of course, that there was a ztneh greater variety

in teaching methods used on the non CAL groups the cormon denominator

lhat the teacher a the primary source of infoation. The following seem

to ho the niajor areas i. difference between what goes ell in a CAL class and

a normal science class.

I. In the non-CAL class the teacher is the primwry source of

information whereas in the CAL class this is rtc.; the ease.

Berci the teacher does provide students with information but

this is mainly in response to one or more students who ask

for information.

In the non-CAL classr om t e st -dent is of _ pas ive receiver'

of information. This is less so in the CAL cla-sroom where the

student is re,,ponsible for the organisation of his own work

activities and is encouraged to seek information where necessary

from experiments or the techer.

In the non-CAL classroom classwork tends to be aimed at the "class

average" and not at each individual. The CALTS in CAL classes meet

more closely the individual needs of the student to whom they are

allocated by the canputer. This contrasts witti the non-CAL

classroom where all students are asked to do the same classwork

but with varying degrees of succ

In the -CAL classroom students are required to work at a pace

which does not leave the slowest student too far behind.

In th- CAL classroom students can work at their own pace.

Because of organisational difficulties scientific practical work

leans more heavily on teacher demonstration rather than individual

student work ifl the non-CAL class compared with the CAL classroom.
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ln a non-CAL eltuis the ac t1nii c hierarchy is set early in the life

of the class and remains a cliarac teristic for the entire life of

the class. The different student workiiirj me hods of a CAL-class

are likely to J)rotIrtce a real or imagined (in the minds of the

students) change in this heirarcity whi 1- in turn influences students

attitudes to tho CAL system.

1-CAL classes were allowed to make of any of the sjxcial
pieces of apparatus used in the CAL conr,, inclr-iing a set of slides on the

topic of energy release. As far as aids were concerned the only thing th,it

teachers were asked not to do was to hand out the teachiny CALTS to the

non-CAL class.

Each class was post tested, using tests 7 and 9 again, one week after

completion of the fifth ane final class lesson. A matchPi pair sample was

using the following procedure:-produced from the results cf pre-and post tes

Matched pai- selection procedure

1. Eliminate from sample all udents who were 1

for both pre- and post tests.

2. Rank each class separately on the basis

nt

7 score.

3. Match students from a teachers CAL class with those from his

non-CAL class o basis of sex and pretest 7 score.

The differenc test 7 scores allowed A
+

:s -3

Compare the two smples produced for each tearher for differences

in mean and variance on the pretest scores.

Results for t : matched pairs Sample are rec _ded below.



RESULTS : MATCEED PAIR SAMPLE-
The clita used in this section is dctrived fiom the
following sources:

1. Protest 7
2. I1et 9
3. P-st test 7
4. Posh test 9
5. Student Opinion Questi

T qt_7

sults f
group.

niatuhed pair sample

MEAN 62.209 61.809

VARIANCE 279.487 277.095

S.D. 16.718 16.646

Pretest 7

Tie diffe- nee 1D3tw---
level).

115 students in each

MEAN

VARIANCE

S.D.

*
73.548 68.791

274.422 316.355

16.566 17.786

Pos 7

11 se mean is significant

The results for each ability level group are as folio-

LEVEL 1 Students

MEAN

VARIANCE 30 25.386 VARIANCE

S.D.

78.354 77.896 MLAN

5.513 I 5.038 S.D.

Pretet 7

*
36_167 83771

48.805 44.344

6.986 6.659

c;t test 7

The difference hctween these two roeans s significant
he 10% level.

1 2



LEVEL 2 (62 students in each roup)

MEAN

VARIANCE

S.D.

52.532 52. 2

99.539 102.886

9. 77 10.143

Pretest 7

MEAN

VARIANCE

S.D.

6.323 59.984

201.080

13.787 14.180

st 7

These ne -s are significantly diffe . n. leve

LEVEL 3

As there are only 5 pairs of level 3 students in the
matched pairs sirnpie then the results are not recorded
in this report.

TEST 7

completing
by subtracting
test scores.

are

1:339

their
Results

as follows:-

pretest and post test
pretest scores

for the

The difference
between these
means is highly
signific nt
(1% leve )..

group are as follows

The gain of students
7 is calculated
from their post
matched pair sample

MEAN

VARIANCE

S.D.

The results foi

:470

63 553

9.202 7.972

each ability level

LEVEL

MEAN

VARIANCE

S.D.

er of students = 48 per group)

2

43.819

6.620

r 875

39.401

6.277

1 3

No sightheant
differoncv hotwoen
the mans.



LEVEL mber of t_thion ts_

MEAN

VARIANCE

S.D.

3,790 6.758

_

87.424 76.409

9.350 6.741

The difference
between these
means is highly
significant
(1% level).

The mean score on pr test 7 is approxima _ly 56%.
If the sample is divided into two groups, the
first having scores of 56% and above, the second
havink] scores of 55% or below, then the following
results are obtained from the gain scores of
the latter group c tot 7.

MEAN 13,73

y:triIANCE 110,73.

S .D. D).52 9.190

42 Students in each group

sr V

* ',The difference
between these
neans is
significant
(at 5% level)

Fre/Post tcs

Results for the rntchad pair sample 115 students inuach group.

MEAN 17.591 18.313 MEAN

VARIA 104.537 101.641 VARIANCE

S.D.
j 10.224 ]0.062

35.139 30.817

297.389 236.184

17.245 15.368

ctost 9 Pos st tet 9---...._-
_.

T'he difforence betwoen those means is s4nificant
(5`t level),

1 4



The results e- ability level group are as follows:-

LEVEL 1 (48 students in e_ELI212.Ea)

MEAN

VARIANCE

S.D.

MEAN

VARIANCE

S.D.

24.146 26.042

103.333;129.915

10.165 11.398

Pretest 9

The diffe ence b
(5% level

48.792

l239665jl69.493

15.4811 12 629

Post test 9

en these means is sioifj

LEVEL 2 62 uder2LL__Eco

MEAN

VARIANCE

S.D.

13.66 13.726

52.99 54.844

7.2C 7.4 6

GAIN: TEST 9

MEAN

VARIANCE

ant

25.823 2'3.323

113.501 l3.347

1o.r=4 12.385

The gain of students Completing pretest and post test 9
is calculated by subtracting their prPtest scores from
their post test scores. Results from the matched pairs
sample are as follows:-

MEAN

VARIANCE

S.D.

The difference
between these
means is highly
ignificant
(1% level).



The ghins for etch ability level group are given below:-

LEVEL 1_(Number_o student 4 in eich grour21

MEAN 24.646 16 471'

VARIANCE 130.687j 91.083

11.4321 9.544

The difference
between these
me.ans is
hishly significant
( level)

.LEV L 2 (Number of studentS = 52 in eac_

MEAN 12.516 9.903

VARIANCE 94.314 12A.765
%

S.D. 9.712 11.170

Based on pretest 7 013 Sample can be divided into two
groups; one group otains students with a,score of
56% or above, the other group contains students with
a score of 55% and 1.,e1ow. The following results are
from the test 9 gain scores of the latter group.

mEAN

VARIANCE

11.024 8.714

59.595474.633

7.720 8.639
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Student 0)inion Questionnaire

At the end of each trial, after they had completed
their post tests, CAL students were given an opinion
questionnaire.containing six questions. They were
asked to select one from the three alternative
answe::s given for each question. In addition students
were asked to describe in their own words any opinion-,
they had about the CAL course,they had recently
completed. Th,-,e results are compiled ,fiom the
questionnaires the 231 students who completed the
course.

rlhe results for each of the six questions in the students
questionnai e are listed below:-

During :AL Biology I was given

A. just. enough work to last through the
lesson.

too much work.

C. too little work.

Mean Percentage

CAL GRO P

5 .9 25.5 15.6

During CAL Biology the work I was given was

A. too difficult fo

B. too easy for fne.

C. about right for me.

CAL GROUP

A

Mean Percentage 6.1 3.9 90.0

During CAL Biology most of the work T.was yiven
wa

A. very interesting.

interesting.

C not very intere ting. 1 7



Mean Percentage

CAL GROUP

A

54.1

4 Durin- CAL Biology I was given

A. m--1-1 homework.

b. enough homework.

C. too little home ork,

Mean Percentage

CAL GROUP

A

15.1 59.7 25.1

CAL Biology lessons are

A. as interesting as ordInary lessons.

B. more interesting than ordinary lessons.r.

C. less interesting than ordi ary lessons.

CAL GROUP

A B C

Mean Percentage 25.1 49.3 2 .5

6 During CAL .Bi.clogy lessons I think I learn_

A. -as much as in ordinary science lessons.

B. less than in ordina y science lessons.

C. aore than in ordinary science lessons.

CAL GROUP

A

Mean Percen -ge L321.21.2 44.2

1 8



DTSCUSS '

The sample of tudct used iii Trial 3 coil tined a Cow idol'

larger num1

either Tria

f hiclh ability stuUeit thwn the samples use-

or Trial 2- as is shown by pre test 7 mean sco

TRIAL 1..,....... 52 1 %

TRIAL 2.... . . 55.1 %

TRIAL 3..... 62.1 %

particular saThple chosen io leasons:

To load th t_i 1 against the CAL system;

the resu from trials 1 and 2 iziiieated that the

CAL system gave the most benefit tu students of

below average ability.

2. To enable us to collect more data about the r iction

of high ability studenti, pIrticulorly boys, to the

CAL system.

The notps on the interpretation of to$ts 7 and 9 described in

section S of our last report (The Development of Educational

Material. The Second Report May 1973) also apply to the

discussion of the reJults of trial 3.

The results of 4.rial 3 have shed an intere:sting light on

predictive value of Test 7. This te t _ i lased to divide

samvle into tnree ability level gro ps. 1400W if this test

has any value in a predictive role there should be a positive

correlation between a student's performance on the test and

his performance on similar te$ts. In trial 3 tie correlatio_

coefficient between scores of pre test 7 aid post test 9 for

girls in the CAL.classes is 0.77. This contrasts with that for

the girls in the non-CAL class of 0.65; A similar state of

affairs e ists S'or the boys with a eorreiaiion coefficient of

0.73 for the CAL classes contrasting with 0.67 for the non-.CAL

classes. Thus it att tent 7 haa a higher predictive

pOWer for studfcti s working within the CAL system than it has for

students lorRing on teaching material out:5,ide the CAL system.

1 9



The results from trial 3 of the CAL system indieitr the following:

I., Students taught by a t- ler using the CAL systc- as a

management aid are liLc y to gain higtr scores on tes

7 and 9 titan equivalent students taught te the same

objecti, by the same teacher but without the CAL sys em

in a sirni]ar Line period.

The a0vantage described,above and gaiipad by CAL students over

n'in-CAL students appears to operate over the whole student

ability

The e advanOee applies to both CAL boys and girls

compared with non- CAL boys and girls. This is shown in

the tabl s below:

TRIAL 3 MATCHED PAIRS

CAL GIRLS

[

MEAN

m, 34) S.D.

NON-CAL MEAN

GIUS
S.D.

(N = 3

TEST7 TEST_q

PE POST GAIN
--

PRE POST GAIJ

54-7

14.62

68.71 -3 9774=

16.39 9.91

14.235

7.252'

29.50

13.76

6

10.87

54.73

14.64

61.62 6

18.33 7.74

14.147

8.048

-9.26

15.73

15.41

12.09

'The difference betwoen theSo meals is

high y significant 4(1%)

TRIAL 3 MATCHED PAIRS -
TEST7 TEST 9

PPE POSI PRE

_.1.-
1211:12.A22:_

CAL BOYS MEAN 65.35 75-58 1O.33 19.00 37.51 18.51*

(N --. S.D. 16.55 16.212 8.G5 10.94 17.99 12.34

ON-CAL MEAN 64.79 71.80 7.71 20.18 31.59 11.52 '

BOYS

(N 81)
S.D. 16.51i 16.66 8Xi

-.. _

10.22 14.99 10.09

The

sli 1,ty-

The difference

highly signitican

these me- is

ts of the student opinion utionnaire di fer but

from those of the computer revAtod students in trials

and 2 The r.:of.4 noticeable differerocc is revealed in those

questions (1 and 4) concerned with tht quantity of work allocated

by the computer. In trial 3 a greater- percentage of students

cuplained that they did not receive eth work to keep them

fully occupi , particularly homework. Tlis varint n is

16- 20



probably a reflection of the coiitit-

which contain, a larger proportion o

the samples for trials 1 and 2.

1 of the trial 3 sample

ity level 1 boys than

-Tfie opinion questionnaire confirms that girls prefer the CAL

system to a greater exLent than boys dol as was indicated by

the results of trials I and 2. The table below contains an

analysis of the relevant data.

T".AL 3 Students for and aq

Subdivided on sex

SAMPLE SIZE

6. Analysis of the student opinion questionnaire cu the basis

of ability level indicates that the proportion of students who

are happy to accept the CAL system as a satisfactory method

.f learning is similar for each of the ability levels. The

analysis table is as follows:-

TRIAL 3 Students for and against CAL

Subdivi_ded on ability level

ABILITY
LEVEI.,

FOR AGAINST SAMPLE SIZE

Level 1 73.7% 26.3% 57

Level 2 64.7% 35.3% 133

Level 3 68.9% 31.1% 29

2



souE STUDENTS Do MEE CAL BIOLCX:Y

tomehat more than 25% of the students who have taken part in the

trials of the CAL Biology system do not like the system compared wI

the way in which they are norma,ly taught Mology. At the end -f

each trial the students were asked to describe in their ovn ords

their likes and dislikes about the CAL system. Analysis of the

comments written by the 25% of the students who do not like the

CAL system reveals that fourte n main reasons are commanly.listed

by these students for not liking the system. These ,reasons are as-

following:.

1) Boring work

It is not clear what the students An by the word boring,

hut the uord is used very often by students who do not,like

the CAL system.

Monotoflcfls p esentation

Many students feel that the method of presentation of the CAL

work is too monotonous. When the system was being designed .

it was decided to present most of theswork to the student in

the form of short booklets with the instructions in a form

resembling a programmed text. This was the cheapest fonm

of presentation, but it vas not knoii at the time how long

students could put up with this Iona of presentation without

becoming clisatisfied. There seems no doubt that if a variety

of presentation modes were adopted then this 25% of the students

not liking the CAL sy tem cOuld be reduced.

3 ) 11Wor-L21-1LEZLI

Many of the more able students decided that the work

were being asked -Co was on the whole too easy. In'

Y

particular many disliked the procedure of finding the

correct answer to the various questions they were asked,

in the frames following the questions. Students complained

tt-tt other students would get the ques ions correct even

if they did not try very hard and thls seemed unfair to them.

This complaint was particularly prevalent amongst students

who in noisal lessons were al the top of the class. It might

he worth while in the future to ask students whether or not

they want the correct answers in the CALTS which they are

given, and if they don't then provide tnem with CALTS which

do not contain the answers.

2 2



Course too long,

Some students thought thtt the cocunse was too long.

This complaint can be linked to complaint No.

students suggested that the course wvuld be less monotonous

and less tiring if it was alternated on a weekly basis with

lessons of the normal teacher presented typo.

5) Do not learn eno

This c mplaint is linked with compla,1 .4. Some students

thought that they did not learn annuzgh in the amount of time

spent on the course compared with wwiliat they would in a normal

Biology lesson.

This complaint is connected in part wf.th complaint 2 concerning

mode of presen ation. When used correctly the structured CALTS

do enable about 70% of students usingthem to achieve about

70% corect answers on t?. post CALT tests. However, for a

variety of reas ns, only one of which is boredom, students

do not always use the CALTS in the prescribed manner and so

do not always achieve mabcery of the CALT subject matter.

Recent work w th the Individually Prescribed Instruction

program, develo;.A by the Learning Research and Development

Centre of the University,of Pittsburgh, described by H.J.Oles

(1r 3 ) has revealed A high degree of student misuse o self-

evaluation opportunities provided by the program. Of the two

hundred 4nd thirty-eight studentS in the study only 12.1%

used the self scoring process in the -ays set forth by the

program developers.

Finally, the results of trial 3 as a w-ole sug est-that

students learn at least as much in CAL lessons as they would

in normal Biology lessons even if tLey do not think so.

G) Not enouvh work

Students work at differeat rates and the amount of work

completed by one student in a 1-.4son can vary considerably

from that completed by his peers. Although a mechanism is

incorporated in the system to provide each student with

enough work to fill tho le son the mechanism is not perfect

and for a small number of Ludents not enough work is

rovided. This problem is made more difficult by the ract

that rAudents do not devote enough time to making sure that they

have cicae the work correctly, in many cases simple completion

of the task in the fastest tne seems to pr vide more

satisfaction than getting All the worK 23



This i p.uticularly prevalent in grammar schools. It is

tint that t 's problem of work allocation is solved as it

major stumbling block on the road to general acceptance

CAL systems in schoo 1- 1969)

7) Too much rushing _around.

Some students thought that they spent so much of the le son

rus1iin around searching for apparatus and decid' g what to do,

that they did not have enough time to finish the work set.

Certainly the atmosphere in most classes during a CAL seon

is busy and this a tive environment does not seem to appeal

to all students.

Class control to

This complaint is connected with comnlaint No.7. Som. studen s

complained that some of their peers did not work hard enough

during CAL lessons and wasted too much time fooling around.

This disturbed some students and pevented them from working

and consequently they preferred the normal class situation in

which the teacher control was more obvious.

Do not likeworking alone.

Many students do not like working by themselves, and dislike

being responsible for their own work. Some students mentioned

they missed the opportunity to talk with their friends

who were often doing different work and did not welcome

disturbance. This difficulty might be overcome by arranging

that some students work in pairs.

10) eiirnigh teacher_

Many students who do not like working alone also claimed that

they did not get enough attention from the teAcher. This may

be connected with the fact that in many normal Biology clasreo

a relatively small number of students are able to monopolise

the teacher's attention. H-wever, it also seems likely that

the CAL system as it stands at the moment does not allow the

teacher to spend enough time th individuals. This is

suppe!ted by the fact that many teachers reported that they

were literally rushed off their feet during CAL sessions.

1y of the low ability students did not fa 1 that the work

they were asked to do had anythinq to do with Respiration'or

even Biology. Some teachers haveTemarked that occasionally

2 4



students invol ed with the details of the work they are

doing iarly the analysis that they do not

see it$ relevance in the context of the course as a whole.

A similar state of affairs has been reported in other attempts

to program soientific"laboratory work (e.g. Powell and French

19 2)

12) Too_many tes

Some of low abili_y students comelained that there were too

many 4sts in the sysn and that they had to do too-much reading.

rk is silly

Some of the high abili students coiplained that many of the

things they were asked to do and read were childish and silly.

Some thought that most of the jokes tupid.the system we

14) :Toe much_writing and Taptork

Many of the low ability students complained that they had too

much uriting to do and had to read too much written paper work.

This complaint is.similar to and connected with Complaint No.2

concevning monotonous pre entation.

Finally, it 5hou d be recorded that some students form temporary

mental attachments to their teachers and regard the CAL system

as sorekind of threat to their teachers. Loyally, these students

automatically oppose the CAL system. This response is particularly

marked when the teacher is clearly physically attractive and of the

sex opposite to that of the students. As might be expected these

last statements are the writer's interpretation of comments written

by various students and not the comments themselves.

It should be noted that there is no evidence te suggest that students

who profess a dislike of this CAL system do any worse on the post

tests than those students who like it. A similar state of affairs

,has been reported in other studies particularly in the field of

programmed learning (Ellams 1969).

In addition, it is likely that a proportilen of these students who

do not like the CAL system are allergic to school and education

generally. This is perhaps particularly important in the age group

of the samplo.uhich is approaching the agn (14 and 15 years) when

differences between industrious and allergic pupils are most marked.

(Sumner and Warburton 1972)
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0PiRATI0N OF THE C f SYSTEM

In the report "Off-Line Computer Aided Learning Project,The Development

of _Educational Material.Tho Second Report' statistics about the operational

aspects of the C.A.L. system wore given. A very similar system has been

used in this third trial but the following modifications have been made since

the second tri

) Part of the main suite of programs has been "chained" to reduce operator

intervention.

In trial 2 only 50% of the students 'were routed. In trial 3 this figure

increased to 1006.

c) The routing algorithm has been modified to speed up the process of rout ng

students.

Output from the response input program has been changed to the lineprinter

Input to the file set up and start of marking program (CAL 6) has been

modified.

The total population used in these statistics is 253 students from comprehensiVe

schools. Class size e as follows.

17, 29, 29, 30, 31, 291 3

During the trial the calculated cost of production (same form of calculation

as used last time) for each week varied from X22-58 to £15-57 per hundred

student hours of material. This variation is shown below.

Week No.

cost X 2 .58 21.61 19.10 20.67 15.57 16.94

3 4 5 6

Some of this variation is explained by the operators and teachers gaining more

experience with using the ovtem. H. waver, the reduction in week 5 is due to

a high proportion of Teacher allocations being made (reducing the computer time

spent on routing) ano in week 6 all the final output from the system

equivalent of "en1 of term repor is included.

(our

The cost of producing 100 student hours material in trials 2 and 3 are compared

in the table below.

Initial Check ng
and Punching

Checking

Correcting'

Run Time and
Dumping

Splitting up
and makin.

TOTAL

All entries are in

Trial 2

3.78

2.27

1.00

12.97

1.57

21.59

-1 -

Trial 3

3.63

2.29

1,01

11.44

1.09

19 .46
34



and th

that principle savings have been made in Cornputor tivic

p1itting: up and making up operations.

The saving of computor time is Jue to the change- described above.

The splittlnri up and making up costs will be removed in a 'non' reso

onvirenment. Thus a -production system cost will be 1.18-37 per 100

student hour_ Our exectation is that we should be ablo to improve

on this situation. '.1e lid in the latter part of he course.

The costs c,f the first three items in the table have not alte

significantly du inc, the two trials. Modification to the computer

system aro in hand E., that we should be able tc rPJuce those items

significantly at the expense of increasing th _. computer time.

Even if the overall costs are increased temporarily the labour costs

tend to increase with time, whilst the am unt of processing ene can do

on a cuputer for .(1 increases from year to year; this all means that

tending to place oLsts in categories which are not labour intensive w 11

contribute to the :ong term cost reduction objectives of the system.
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